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Page 1, line 74, for 'Imk*' read **blank'' 
Page 2, line 50, far "especMy" read 

specially" 
Page 4, line 55, far "on" read "at" 
Page 4, line 111, far "beg" read "bag** 
^^^^"cUlichS" "clinching" read 

^^^^.J* "Towards" read 

^^^J; H?^ Z^*- "engages" read 

engage" 

Page 5, Une 54, for "upwards" read "upward" 
Page 5, line 114, far "Qaim" read "claim" 
Page 5, line 128, for "and!" read "anvil" 
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duced into each open hem, after which the 
hems arc scaled. Means is provided for gather- 
ing portions of the two cords extending trough 
the two hems exposed in each opening, pull- 
ing a loop including portions of both cords 
from the opening, severing the loop, and stapl- 
ing together the portions of the two cords 
in the loop on opposite sides of the point 
where the loop is severed. Thereafter, the web 
is heat-scaled and segmented on transverse lines 
spaced at bag width intervals and intersecting 
the openings to form draw cord bags in which 
there are two cords extending through hems 
at the top of the bag, the ends of the two 
cords projecting out from the hems and being 
stapled together. 
The present invention is particularly con- 



blante at the leading end of the chain formed 70 
into U-shaped staples; 

Figure 8 is a view similar to Figure 7 
illustrating the driving of the end staple and 
the forming of the fourth staple bank into a 
U-shapcd. staple; 75 

Figure 9 is a fragmentary vertical section 
taken substantially on line 9-~9 of Figure 6; 

Figure 10 is a fragmentary vertical section 
taken substantially on line 10—10 of Figure 
6; 80 

Figure 11 is a horizontal section taken on 
line 11—11 of Figure 6; 

Figure 12 is an exploded perspective of a 
plunder of the apparatus; 

Figure 13 is a side elevation of a certain 85 
guide per se; 



3NS00CID:<GB 982a7eA I > 



PATENT SPECIFICATION 

DRAWINGS ATTACHm) 




982,876 

Dote of Application and filing Complete Specification Nov. 26, 1963. 
No. 46713163. 

Complete Specification Published Feb. 10, 1965. 
© Crown Copyright 1965, 



Index at acceptance : — B4 C22C2; B8 CX1A2, 10D2); F2 H<6. 33) 
Tnt a:— B 42 b//B 65 b, F 06 b 

CX)MPLETE SPECEFIGATION 
A Stapler 

We, Bemis Bro. Bag Company, a corpora- cemed with an improvement i^on the stapl- 

tion organized nnder the laws oi iht State of ing means which assures absolute umformity 45 

Missouri, United States of America, of 608 of the length of the staples (as is desirable 

Second Avenue, South Minneapolis 2, Minne- for draw cord stapling), which is adapted for 

5 sota» United States of America, do hereby higher speed operation, and which is more 

declare the inventioi]^ for which we pray that economical to construa and also to service, 

a patent may be granted to us, and the In the accompanying drawings, in which 50 

mediod by which it is to be performed, to be one of various possible embodiments of the 

particularly described in and by the folbw- invention is illustrated, 

10 ing statement: — Figure 1 is a side elevation of a stapling 

This invention relates to stapling appaxa- apparatus ccmstructed in accordance with this 

tus aiid more parricidarly to ^aratus for invention, with parts broken away and shown 55 

stapling together the draw cords of a draw in section; 

cord bag, though not limited to sudi use. Figure 2 is a fnmt elevation of the Figure 

15 One Gsaraplt of tiie prior art in wiudi the 1 apparatus, also with parts broken away; 

inventicm could be used is an apparatus for ■ Figure 3 is a horizontal section taken oa 

the naanufacture of draw cord bags in which line 3 — 3 of Figure 2; 60 

a center-folded heat-sealable web, i.e., a web Figure 4 is a horizontal section taken on 

folded along its longitudiiud oncer line so line 4 — 4 of Figure 2; 

20 as to have two superinq>osed walls joined by Figure 5 is an enlarged horizontal section 

the fold along one edge, is intennittendy fed taken on line 5 — 5 of Rgure 2; 

forward one bag width interval at a time. As Figure 6 is a vertical section taken on line 65 

the web is fed forward, an open hens is for- 6 — 6 of Figure 5; 

med along the other ed^ of each wall. Open- Figure 7 is a perspective illustrating a 

25 ings are then formed in the hems at bag chain of staple blanks such as used in stapl* 

width intervals. A draw cord is then intro- ing apparatus of this invention, showing three 

duced into each open hem, after which the blanks at the leading end of the chain formed 70 

hems are sealed. Means is provided for gather- into U-shajped staples; 

ing portions of the two cords extending through Figure 8 is a view similar to Figure 7 

30 the two hems exposed in each opening, pull- illustrating the living of the end staple and 

ing a loop including portions of both cords the forming of the fourth staple bank into a 

from the opening, severing the loop, and stapl- U-sh^ed stsrple; 75 

ing together the portions of the two cords Figure 9 is a fragmentary vertical section 

in the loop on opposite sides of the point taken substantially on line 9 — 9 of Figure 6; 

35 where the loop is severed. Thereafter, the web Figure 10 is a fragmentary vertical section 

is heat-sealed and segmented on transverse lines taken substantially on line 10—10 of Figure 

spaced at bag width intervals and intersecting 6; 80 

the openings to form draw cord bags in which Figure 11 is a horizontal section taken on 

there are two cords extending thrn-rfdi hems line 11 — 11 f Figure 6; 

40 at die top of the bag, the ends c ->e two Figure 12 ^n exploded perspective of a 

cords projecting out from the hems being phmger of tr^ ^paratus; 

stapled together. Figure 13 h a side elevation of a certain 

The present invention is particularly con- guide per se; 
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I^goie 14 is a left end elevadon of Figure 



13; 

Figuie 15 is a plan of Figure 13; 
Figure 16 is a secdon taken on fine 16—16 
5 of Figuie 13 ; " 

Figure 17 is a perspective of a certain anvil 
per se; 

Figure 18 is a paspeciiv e of a certain stim- 
per plate per se; 
10 Figure 19 is a horizontal section taken sub- 
stantially on line 19—19 of Figure 6; and 

Figure 20 is an enlargied fragment of 
Figure 2 showing liow a loop is pulled 
Coziesponding reference cfaaracters indicate 
15 coire^onding parts througimt the several 
views of the drawings. 

Referring first to Figures 7 and 8 of the 
dx&yms^ there is indicated at C a g^gin of 
staple blanks B such as is utilized in a stapl- 
20 ing apparatus of this invention. Each blank 
B, as shown, comprises a thin narrow metal 
strip> adapted to be formed into a U-shaped 
staple. The chain consists of a series of such 
blanks B each extending transversely of the 
25 loigtfa of the chain with the long sides of 
adjacent blanks in contiguous relation with 
one . another, and with the blanks held to- 
gether m articulated cham fashion by bands 
^ P^^c P extending throughout the length 
50 of the series on opposite faces of the series 
and sealed to the blanks. These bands of plas- 
tic P may, as shown, be .narrower than the 
cham (Le., ±e width of each band is less than 
the lengtii of a blank) and arc centered in res- 
35 pect to the longitudinal center line of the 
chmn. The bands may, for example^ be heat- 
sealable plastic bands, heat-sealed to die 
blanksw 

^ Figures 7 and 8 illustrate how staples are 
40 formed and driven by die stapling apparatus 
of this mvention at the leading or forward end 
of a chain C of blanks B. As appears in 
Figure 7, at the leading or forward end of 
the chain C, three st^Ie blanks have been 
45 formed into U-shaped staples, these remain- 
ing attached to the chain. The staple at the 
forward end of the chain is designated SI. 
The next two staples are designated S2 and 

CA ^^^^ ^Ple S3 is 

50 cspeaaUy designated Bl (being the first blank 
m the series of blanks trailing staple S3) 
Then, as appears in Fignre 8, staple SI is 
dnven downward. It separates from the chain 
^ by tearing apart of the plastic bands P where 
55 staple SI was wiculated to staple S2, the 
plastic bands being suffidentiy frangible for 
diis purpose. As staple SI is driven, blank 
Bl IS formed into a staple S4. Staple S2 
diereuoon becomes the staple at the leading 
oO end of the chain with staples S3 and S4 the 
next staples in the chain. Then the chain is 
advanced forward to bring staple S2. into 
the SI position for being driven on the next 
operation, to bring stiqile S3 into the S2 
o5 position, to bring staple S4 into the S J posi- 



tion, and to bring the next blank B into the 
Bl position for being formed into a staple on 
the n^ operation. 

Fi|ures 1—6 and 9—20 illustrate an appar- 
atus incorporating the' invention and compris- 70 
mg means for simultaneously forming staples 
frorn two such chains C and simultaneously 
driving the two staples at the forward ends <rf 
^e^ two chains around portions of draw cords 
D m a loop L pulled as previously described, 75 
omchmg the staples around the cords, and 
cutting the cords between two staples. First 
referring to Figures 1 and 2, the apparatus 
IS shown to comprise a main frame generally 
designated 1 consisting of a vertical plate 3 80 
haying a rearwardly extending horizontal lug 
5 mtermediate its ends and a vertical stiffen- 
mg rib 7 at the rear of the plate extending 
from the lug to the upper end of the plate. 

An air cylinder 9 is sedured as indicated 85 
at 11 in vertical position in front of the frame 
plate 3 toward the lower end of plate 3. A 
piston rod 13 extends from a piston 15 in 
tiie cylinder upward through the upper end 
head of the cylinder and carries a staple dinch- 90 
mg anvil generally designated 17 at its upper 
end. This anvil is of T-shape in horizontal 
section (see Figure 3), the stem of the T be- 
mg designated 19 and tiic head of iht T being 
designated 21, The head 21 sUdes" in a chan- 95 
nel-section guide 23 mounted on: the front of 
frame plate 3 for guiding the anvil for ver- 
tical sliding movement. The anvH 17 has a 
knife-reccivmg groove 25 at its upper end 
extencKng at right angles to plate 3 and two 100 
sets of staple-clinching grooves 27 extending 
at right angles to groove 25. 

The stem 19 of the anvil has a vertical 
slot 29 extending from side-to-side. A pair 
of plates 31 each having a V-shaped notdi 105 

"PP^ ™^ ^ mounted for vertical 
sliding movement on ow>ositB sides of stem 
19, tiiese plates being interconnected by upper 
and lower pms 35 and 37 extending tfaroi^h 
slot 29. The anvil has a tappai hole 39 110 
extendmg upward from its lower cad receiv- 
mg die upper end of piston rod 13. Hiis hole 
has a continuation 41 acconunodating a coil 
compression spring 43 reacting from die upper 
end of rod 13 against die lower pin 37 to bias 115 
plates 31 upward relative to the anvil 17 
to the extended position in which plates 31 
appear in Figures 1 and 2, determined by en- 
gagemait of die upper pin 35 widi die upper 
end of slot 29. Li this extended position of 120 
plates 31, die bottoms of die V-shaped notches 
33 are above the top of the anvil 17. The 
plates 31 are movable downward relative to 
the anvu 17 from diis extended position 
against the bias of spring 43. i2S 

A I»:acket 45 is mounted on the front of 
frame plate 3 at its upper end. An air cyHn- 
der 47 extends vertically upward from this 
bracket. A piston rod 49 extends vertically 
downward from a piston 51 in cylinder 47 130 
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and carries a lounger generally designated 53 
at its lower end. Phinger 53, shown per se in 
Figure 12, has an npper stan portion 55 
of square cross section having a Upped hole 
5 fTt»nfiitig downward from its npper end re- 
ceiving the lower end of piston rod 4$, mid 
a lower portion 57 wider than stem pordon 
55. At opposite sides cf lower portion 57, 
' somewhat below the npper end of lower por- 
10 tion 57, there arc hxoizontal ribs 59. 
T-shi^jed members 61 are secured to 
the opposite sides of portion 57 of 
the phinger 53 iinmediatdy above these 
ribs, with the stems 63 of these T-shaped 
15 members projecting laterally outward (see 
Figures 5 and 6). Plate 3 cazries a diannel-- 
secdon guide 65 for stem portion 55 of plun- 
ger 53 (see Figures 1, 2 and 4). 
The lower porticm 57 of phmger. 53 has 
20 vertically extending ribs 67 at front and bad^ 
Each side of portion 57 has a central vertical 
groove 71 extending down from horizontal 
rib 59 to the lower ^d of the phmger. Accomr 
modated in each groove 71 is a staple driver 
25 73. Each staple driver 73 comprises a rela- 
tively thin narrow strip of hard metal, and 
efltch is hdid in its respective groove 71 by 
a block 75 secured against the respective 
side of the plunger below the respective rib 
30 59 by screws such as indicated at 77. Each 
block 75 (which is a block of hard metal) 
has two tluri.ribs 79 projecting down from its 
bottom at . opposite sides , thereof with a notdi 
81 between these ribs. The ribs are st)aced 
35 outward from the staple drivers 73 (see Figure 
6) with the distance from die outside fac^ of 
the driver 73 to the inside face of ribs 79 
corresponding to twice the width of a staple 
blank B, sad eictend down below the lower end 
40 of the plunger 53. The staple drivers 73 
extend down below the lower end of the 
plunger farther than the ribs. Each block 75, 
with ribs 79 dicrcon separated by notch 81, 
constitutes a staple former, as well as con- 
45 stitutinp means for holding the respective 
staple driver 73 in its groove 71, and will be 
henceforth referred to as a staple former. 
Wi± ribs 79 of each staple former 75 spaced 
outward from the respective driver 73 as 
50 stated, each staple former 75 is adapted to 
fonn the fourth blank Bl (Figure 7) into 
a staple while driver 73 drives staple SI 
at the leading end of the respective chain C. 
The lower pordon 57 of plunger 53 is 
55 guided for vertical sliding movement in a 
housing desisted in its entir^ by reference 
character 83. This housing is mounted in 
front of frame plate 3 immediately below guide 
65 for upper pcwtion 55 of the plunger. It is 
60 a two-part housing, consisting of mating front 
and bade parts each designated 85 which 
have flat vertical engaging faces as mdicated 
at 87. The two parts 85 of housing 83 are held 
together by screws 89. Parts 85 are formed 
65 to provide a vertical opening 91 extending 



from top to bottom of housmg 83. This opt- 
ing is generally of rectangular cross section 
with vertical cyiindric recesses 93 at opposite 
sides thereof. Guides 95 made of bronze or 
other suitable metal are provided in opening 70 
91 at the front and back thweof, being held 
thecem by screws such as indiratfd at 97. 
These giudes are vertically groiwed as indi- 
cated at 99 for reception of the. ribs 67 
at the front and back of lower portion 57 of 75 
plunger 53. Stems 63 of the T-shaped mem^ 
hers 61 on the plunger extend; laterally into 
recesses 93, which accoDMnodate coil com- 
pression springs 101 reacting from the lower 
ends rf recesses 93 agamst stems 63 to bias 80 
die phmger upward (sec Hgurc 6). 

•Rgtpqflifig centrally from front to back 
across, the lower end of opening 91 in hous- 
ing 83 is a bridge piece 103 (see Figures 6, 
9 and 19). The width of this piece corres- 85 
ponds to the width of lower portion 57 of 
phmger 53 without the stajde formers 75, 
and is less than the width of opening 91. 
The bridge piece is held m poation at the 
lower end of qpening 91 by screws 104. It 90 
has vertical grooves 105 (see Figures 6, 10, 11 
and 19) at oiposite sides thereof aligned witli 
die staple drivers 73- The sides of each groove 
105 diverge to some extent for sonae distance 
downward from tiie top of the bridge, then 95 
converge as appears in Figure 9. The hridgie 
piece also has a front-to-bacfc slot 107 for 
sliding reception of a knife .109 extending 
downward from the lower end of the plunger 
53. The knife is press-fitted in a vertical slot 100 
110 in the phmger, the slot and the knife 
extendmg in the central front-to-back plane 
of the plimger. 

Parts 85 of housing 83 are formed to pro- 
vide two recesses each designated 111 in the 105 
bottom of housing 83 exteaiding horizontsjUy 
inward from opposite sides of the housing 
to opening 91 in the housing. These recesses 
are provided, for the reception of horizontal 
guides 113, one of which is shown per se in 110 
Figures 13—16, Each guide 113 has an inner 
or forward portion 115 having a width cor- 
responding to the width of recess 111> and an 
outer or rearward portion 117 wider than por- 
tion 115; The length of iimer portion 113 115 
corresponds to the distance from one side of 
the housing 83 to the respective face of bridge 
piece 103. Each guide 113 is removably held 
in position with its inner portion 115 ex- 
tending thiougji the respective recess 111 and 120 
into opening 91, with its iimer end engaging 
the respective side of bridge pi^e 103, by a 
screw 119 extending from the front of the 
housing throu^ a hole 121 in the guide and 
threaded in a tapped hole in housing 83. 125 

Each guide 113 has a bending anvil 123 
(shown per se in Figure 17) guided for slid- 
ing, movement lengdiwise thereon. For this 
purpose, each anvil 123 has lateral flanges 125 
at the bbttom slid^y received in grooves 127 130 
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m side walls 129 oa portion 115 of the guide 
113. Each bending aiml has a nose 131 at its 
inner (forward) ^d somewhat narrower than 
the main body of the anvil, this nose bdng 
5 narrow enou^ to slide into and out of ±e 
groove 105 in the re^ective side face of 
bridge piece 103. The nose has an inclined 
forward cad 133 and a convexly curved top 
surface 135. The length of the nose at the 
10 bottom is substantially equal to three times 
tiie width of a staple blank B (and hence three 
times the width of a staple). Face portions 
of anvil 123 at oppoate sides of the nose arc 
designated 136. Fixed on top of outer portion 
15 117 of each guide 113 is a block 137 having a 
curved guide surface 139, A coil compression 
spring 141 received in a recess 143 in each 
block 137 reacts from the inner end of the 
recess against the rearward end of the lespec- 
tive anvil 123 to bias the anvil to the forw»d 
position thereof in which it appears in Figures 
6 and 19, wherein the nose 131 extends into 
the respective groove 105 in bridge piece 
103. The nose 131 is slidable within the con- 
^ fines of cheeks 145 at the forward end of 
guide 113. Stripper plates 147 (one of which 
is illustrated per se in Figure 18) are secured 
as by screws at 148 to the top of each recess 
111. Each stripper plate has a pair of strip- 
per fingers 149 extending over nose 131 and 
terminating short of the padbi of the respec- 
tive staple driver 73. 

Housing 83 is secured as indicated at 150 
to frame plate 3 spaced outward from plate 
35 3 by a ^acer 151. A plate i53 is attached to 
plate^ 3 in the resultant space. Plate 153 has 
two inclined arms 155 extending outward at 
opposite sides of plate 3. Each axm has tnPAnR 
such as indicated at 157 at its outer end for 
40 holding a coiled cham C of staple blanks B. 
Each coil is deagnated CC. Fixed on top of 
each block 137 is a chain guide 159. Each 
chain C nnwinds from tl^ respective coil CCy 
extends through the re^ective chain guide 
45 159 and over the curved guide surface 139 
of the respective blod^ reaching to the res- 
pective side face of the bridge piece 103 
(see Figures 2 and 6). On housing 83 is a 
plate 161 having lateral projections 163. At 
50 each side of the housing is an air cylinder 
165. Each of these has its upper end secured 
to the respective projection 163 and extends 
downward therefrom. A piston rod 167 extends 
down from a piston 169 in each cylinder and 
55 has a shoe 171 on its lower end for engage- 
ment with the portion of chain C on curved 
surface 139 of Mock 137. Each cylinder has 
a spring 173 therein biasing the piston, piston 
rod and shoe upward, and a port 175 at its 
60 upper end for supply and exhaust of air to 
actuate the piston, piston rod and shoe. Plate 
161 is held in position by a cover plate 177, 
secured by screws 179 to housing 83. 
The above-described apparatus is moimted 
65 in position for horizontal passage of the hem- 



med margin of the bag web over the upper 
ends of plates 31, with the draw cords D con- 
tained in the hems H (see Figures 1 and 20) 
on the web in position for reception in the 
V-shaped notches 33 in plates 31 on upward 70 
movement of the anvil 17 from its lowered 
retracted position of Figures 1 and 2. These 
notched plates 31 (see Figure 20) constitute 
means for pulling a loop L including both 
cords D from the hem opening HO foccned 75 
between the ends of adjacoit hems H. 
Operation is as follows: 
It will be understood that each chain C of 
staple blanks B extends from the respective 
coil CC through the respective chain guide 80 
159, over the curved guide surface 139 of 
the respective block 137, and over the respec- 
tive bending anvil 123 (immediately under- 
neath the respective stripper plate 147) to the 
inner or forward end of the bending anvil 123. 85 
As a result of previous operaticm at the inner 
or forward end of each chain Q there will be 
three formed U-shaped staples SI, S2 and 
S3 (as in Figure 7) straddling nose 131 on the 
respective bending anvil 123. The staple SI 90 
at the forward' end of each chain is located 
in groove 105 in the respective side face of 
bridge piece 103, in the path of the respec- 
tive staple driver 73. The staple S2 
is located immediately outward of the 95 
path of the staple driver, with staple 
S3 next in order. The staple blank Bl next 
to staple S3 is located in the path, of staple- 
fanning rite 79 on staple former 75, extend- 
ing transversely over the outer end portion of 100 
nose 131 immediately f(Hward of face por- 
tions 136 of anvil 123. 

Compressed air is admitted to the lower end 
of Q^linder 9 snd air is vented from the upper 
end of cylinder 9 under control of a suitable 105 
conyditional valve (not shown) to drive the 
anvil^ 17 upward from its lowered retracted 
position shown in Figures 1 and 2. The 
anvil 17 and plates 31 thereon move upward 
through opening HO m the bag web, as shown 110 
in Figure 20, the beg web being stationary at 
this time. As the anvil moves upward, the 
draw cords D are gathered in the notches 33 
in plates 31, and a loop L including portions 
of both cords is pulled' from the opening as 115 
shown in Figure 20. Plates 31, with the 
draw cords received in notches 33 thereof, 
move up with anvil 17 until their upper ends 
engage the bottom of housing 83. The cords 
D are then confined in the bottoms of the 120 
notches 33 in position direcdy above and ex- 
tending lengthwise of the staple-clinching 
grooves 27 in the top of anvil 17 as shown in 
Figure 20. The anvil 17 then continues its 
upward movement, spring 43 yielding to per- 125 
mit this, to its fiiUy raised operative posi- 
tion wherein the draw cords are received in 
grooves 27 and anvil 17 engages the bottom 
of housing 83. Groove 25 in the top of anyi] 
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17 registers with knife slot 107 in bridge 

piece 103. . ^ . . 

When anvil 17 has been raised to its steted 
operative position, compressed air is admitted 

5 to the upper end of cylinder 47 and air is 
vented from the lower end of cylinder 47 
under control of a suitable conventional valve 
(not shown) to drive plunger 53 downward. 
Cylinder 47 is preferably an impact type of 

10 cylinder so that plunger 53 is driven down- 
ward at relatively high speed. As 
phinger 53 moves downward, knife 109 
severs the loop. Each staple driver 
73 engages the top of the U-shaped 

15 staple SI at the forward end of the respective 
chain C and drives diis staple SI down against 
the raised anvil 17. The lower ends of the two 
staples SI thus driven by the two staple 
drivers 73 are tamed in by the staple-clinch- 

20 ing grooves 27 in the top of anvil 17, and are 
thus riinf4iing aiound cords on opposite 
sides of the point where the loop was severed 
by knife 109. Pressure ia cylinder 9 is suffi- 
dent to maintatp anvil 17 raised for clinch- 

25 ing of the staples, with cushioned action due 
to yielding <A the anvil 17 against pressure in 
cylinder 9. 

As each staple Si is driven downward by 
the le^ective staple driver 73, the staple SI 
30 engages inclined forward end 133 of tlie 
nose 131 on the respective bending anvil 123 
and cams the latter rearward against the bias 
of the respective retnm spring 141. Each 
anvil 123 is thereby moved bad: one staple 
35 widdi away from its forward position. As this 
occurs, air is supplied to cylfiider 165 under 
. control of a suitable conventional valve (not 
shown) to hold shoes 171 down in engagement 
with chains C to keep them from being moved 
40 rearward by anvils 123. Towards the end of 
the downward stroke of plunger 53, staple- 
forming ribs 79 on each staple, former 75 
engages the ends of the respective blank Bl 
on opposite sides of the respective anvil nose 
45 131, and bend these ends down to form blank 
Bl into the U-shaped staple S4. 

Upon completion of the clinching of the 
staples and the cutting of the cords, compres- 
sed air is supplied to the upper end of cylin- 
50 der 9 and air is vented from its lower end to 
retract anvil 17 downward. Compressed air 
is suppHed to the lower end of cylinder 47 
arid air is vented from its upper end to re- 
tract plimger 53 upwards, thereby retracting 
55 the staple drivers 73, the "staple formers 75 
and knife 109. Fingers 149 m each stripper 
plate 147 hold the respective staple S4 down 
to strip it from within the notch 81 between 
the ribs 79 on the respective staple former 
60 75. Cylinders 165 are then vented to release 
tiie chains C for forward movement. Each 
bending anvil 123 is then moved forward 
by the respective return spring 141 to the 
point where nose 131 on tbe anvil re-enters 
65 the respective groove 105 in bridge piece 103 



and engages the base of tiie groove. As each 
bending anvil moves forward, face portions 
136 thereof engage the respective staple S4 
just formed, and advance the respective chain 
C one staple width. This brings each staple 70 
S4 into the S3 position^ eadi staple S3 into 
the S2 position, advances each previously 
formed staple S2 to the 81 position, spd 
brings anomer blank B into the Bl position 
for being f ormied to U-shape on the next opcr- 75 
ation. 



WHAT WE CLAIM IS: — 
1. Stapling apparatus operable to form and 
drive staples from a chain of staple blanks, 
the blanks being held together in articulated 80 
chaki fashion extending transversely of the 
length of the chain, each blank being separ- 
able from the ckun: said stapling appara:;xs 
being adapted to drive a staple formed from 
the blank at the leading end of the chain, 85 
and comprising means for forming a blank 
trailing tije leading end of the chain into a 
staple and for advancing the chain one blank 
widtii, said forming and advancing ineans com- 
prising an anvil around which said trailing 90 
blank may be bent to form it into a staple, 
means mounting the anvil for rearward and 
forward movement away from and back to a 
forward position in the direction of the length 
of die chain a distance corresponding to the 95 
width of a blank, a staple former for bend- . 
ing said trailing Hank into a staple arotmd 
the ianvil> means for driving the staple formed 
from the blank at the leading end of tiie 
diain, and moving the an^dl rearward one 100 
blank widths and means for then returping the 
anvil to its said forward position, said anvil 
being engageable with a staple formed around 
the anvil for advancing the chain one blank 
width following each driving operation to 105 
bring the leading end of liie diain into posi- 
tion for driving of die next staple. 

2. Stapling apparatus according to claim 
1, v^ierein said staple former is spaced the 
width of three blanks from the driving means 110 
so as to. bend die fourth blank from die lead- 

ing end of the chain into a staple upon opera- 
tion of the driving means • 

3. StapKng apparatus according to Qaim 

1 or 2, wherein said sts^le former is mov- 115 
able with the driving means. 

4. Stapling apparatus according to any of the 
preceding claims, wherein said anvil has an 
inclined end engageable by the staple being 
driven by the driving means for moving the 120 
anvil rearward one blank width, anj} said 
means for returning the anvil comprising a 
spring. 

5. Stapling apparatus according to claim 4, 
wherein said anvil has face portions engage- 125 
able behind the new staple formed by said 
staple former whereby forward movement of 
said andl advances said chain one blank 
width. 
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6. Stapling apparatus accordizig ta any of 
the preceding claims, including m<^ng for 
guiding a chain of staple blanks over the an- 
vil with the chain extending to the forward 

5 end of the anviL 

7. Stapling apparatus according to any of 
the presiding claims wherein said driving 
means comprises a plunger ca rryin g a driver, 
said staple former also being carried by said 

10 plunger, and means for operating the plunger 
through a driving stroke and then a return 
stroke. 

8. Stapling apparatus according to glatm 
7, wherein said staple former is carried on 

15 the plunger in position to bend the fourth 
blank from the leading end of the chain into 
the new staple on a driving stroke of the 
plunger. 

9. Stapling apparatus according to claim 7 
20 or 8, wherein the staple fprnier is removably 

secured to the plunger and holds the driver in 
assembly with the phmger. 

10. Stapling apparatus aocoEcding to any 
of the preceding claims, including -mwitmb fox 

25 holding the chain against rearward movem^ 
. on rearward movement of the anviL 

11. Stapling apparatus according to any of 
the preceding daims, wherem each staple 
blank comprises a metal strip. 

30 12^ Apparatus for gathering portions of two 
draw cords exposed in an evening in hems on a 
draw cord bag forming webj pulling a loop in- 
cloding portions of both cords from the open- 
ing severing the lo<^, and stapling the cords 

35 together cm opposite sides of the point where 
die loop is severed, and operable to form and 
drive staples from each of two cfaaihs of staple 
blanks^, eadi blank comprising a metal strips 
the blanks being held together in articulated 

40 chain fashion eictending transversely of the 
length of chain, each blank being separ- 
able from the chain : said apparatus compris- 
ing a staple clinching anvil mounted for move- 
ment b^ween a retracted and an operative 

45 position^ means for moving said clinching 
anvil between said positions, means associated 
with said clinching anvil for gathering por- 
tions of the draw cords exposed in an open- 
ing in the hems on the draw cord bag form- 

50 ing web and pulling a loop including portions 
of both cords from the opening on niovement 
of said clinching anvil to operative position, 
means for severing the loop, two staplinjg 
units for driving two staples each formed from 

55 the blank at the leading end of a respective 
chain against the cHndiing anvil when the 
latter is in operative position for dinching 
these staples around the cords on opposite 



sides of the point where the loop is severed^ 
each stapling unit compriang means for 60 
forming a blank trailing the leading end of 
the respective chain into a staple and for 
advancing the respective chab one blank 
width, said forming and advancing means 
comprising a bending anvil around which said 65 
trailing blank may be bent to form it into a 
staple, means mounting the bending anvil for 
rearward and forward movement away from 
and back to a forward position in the directicm 
of the length of the chain a distance oorre^ 70 
ponding to the width of a blanl^ and a st^le 
former for bending said trailing blank into a 
staple arotmd the anvil; and means includ- 
ing a staple driver for driving the staple 
formed from the blank at the leading end of 75 
the respective chain agamst the dhiching anvil 
when the latter is in operative position for 
clinching the staple around the cords on the 
respective side of the point where the loop 
is severed and for moving the bending anv^ 80 
rearward one blank width, and means for 
then returning the bending anvil to its said 
forward position, said bending anvil being en- 
gageable with a staple formed therearound for 
advancing the respective one blank width f ol- 85 
lowing each drivmg operation to bring the 
leading end of the chain into portion for 
driving of the next staple in the chain. 

13. Apparatus according to daim 12, where- 
in said dinching anvil is mounted for reci- 90 
procation between its retracted and operative 
positions and wherein said drivers and staple 
formers are mounted for conjoint rcdproca- 
tion toward and away from the clinching anvil. 

14. Apparatus according to claim 12 or 95 
13, wherein each staple former is spaced! the 
widtii of three blanks hrom the lespccdvc 
driver so as to bend the fourth blank from the 
leading end of the respective chain into a 
staple upon a driving stroke of said drivers 100 
and staple formers. 

15. Stapling apparatus according to daim 
12y 13 or 14, wherein each anvil has an in- 
clined end cngageable by the staple being 
driven by the respective driver for moving the 105 
anvil rearward one blank width, and where- 
in spring means is provided for returning each 
bending anviL 

16. Stapling apparatus constructed and 
adapted to operate substantially as herein des- 110 
cribed with reference to die accompanying 
drawin gs. 

STEVENS, LANGNER, PARRY 
& ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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